Abstract. High efficient and accurate wind speed prediction is the basis of the wind farm power prediction. So it is helpful for the control of the wind power and has great importance to the parallel operation of the wind farms. Wind speed time series has strong nonlinear and volatility. Besides, it is very difficult to accurately predict. A new method of short-term wind speed forecasting is proposed based on regularized extreme learning machine (regularized extreme learning machine, RELM). First of all, the autocorrelation function (ACF) is used to analyze the correlation of wind speed time series. After that the number embedded in the time dimension is gotten. And the forecast network parameters such as inputs, output and so on are determined. That is to say the RELM model is set up. Then, using the training set trains the network parameters to get the RELM prediction model trained. Finally, prediction results are obtained with the test set data. And the wind speed data from the American wind energy technology center is carried out on the experiment. It shows that the new method has better prediction precision compared with the standard ELM and the traditional neural network.
Introduction
With the mass consumption of fossil energy and global environmental pressure increasing, the wind energy as a renewable and clean energy brought to the attention of the countries [1] [2] [3] . Using short-term wind speed forecasting to predict wind farm output and short-term scheduling all have important value.
In order to improve the predictive accuracy of wind speed short-term proposed a short-term prediction based on RELM wind speed method. First of all, according to ACF autocorrelation function of wind speed time series correlation analysis, the former 11 delay time history of wind speed as forecast input; Then, based on RELM network short-term wind speed forecasting model is set up; Finally, using the model of short-term wind speed forecasting. In order to verify the effectiveness of the new method, the article using the measured wind speed data to carry out the experiment.
Wind Speed Time Series Analysis
The wind is in the air pressure imbalance and formation of the air flow. Wind speed, therefore, are susceptible to the influence of weather factors such as temperature, humidity, air pressure, has great randomness and instability [4] [5] . By statistical knowledge, the autocorrelation function ACF is commonly used to describe the same sequence and the correlation between the time apart. Existing research does not mature wind speed feature selection method [6] , ACF has certain reference value. Autocorrelation function is:
where: Is Since the covariance; P is the time sequence length; Z t and Z t+k are respectively said time away from the two time series. Figure 1 for wind speed sequence of the autocorrelation function of ACF with delay variation. The figure shows that historical data perimeter for predicting time close time correlation data and to predict the wind speed value larger [7] .
Regularized Extreme Learning Machine

ELM
Extreme learning machine (ELM) is the single hidden layer feedforward neural network, which is proposed on the basis of the structure as shown in figure 2. ELM of objective function solved by network is:
ELM is through the network looking for the optimal parameters to make the minimum value of the objective function.
In ELM algorithm, the input weights and bias in the network initialization time random assignment is given, and the corresponding output hidden layer for a certain matrix. Therefore, the training of the ELM is the least squares solution of solving the optimal network parameters of process. 
The output weights matrix is
RELM
In order to enhance the generalization ability of ELM network, some scholars introduced on the basis of ELM regularization coefficient, build RELM. RELM of objective function is
The Lagrange equations is
Get the fitting regression model based on RELM wind speed forecasting is:
Build Prediction Model
Before the new method, the selected 11 historical moment of wind speed as the input, output to predict time point wind speed, the prediction step way, prediction model is established. As shown in figure 3 , forecasting process is as follows: Using the data interval for 10 min. Selection and prediction correlation moment wind speed larger before 11 time history of wind speed value as a predictive input, moment to forecast wind speed value as a predictive output, form the training data set. Will stay to predict the wind speed at the corresponding input 11 attributes to have trained model, the output is the moment to predict the wind speed data.
Experimental Verification
Take NWTC wind field experiment 1 quarter of 2005 a day for short-term wind speed forecasting experiment, and USES the BPNN model, ELM model and RELM 3 kinds of prediction model to forecast model. The prediction of RMSE and MAPE is the results of evaluation index. Experimental results are shown in figure 4 , the three methods all can very good forecast wind speed change trend. In figure 4 (a) change in wind speed slow min period of 300-300 (see chart 4) (b) and 700-760 min (see figure 4) 
Conclusion
To improve the short-term wind speed forecasting precision, the paper puts forward a kind of short-term wind speed forecasting method based on RELM. RELM, in standard ELM wind speed prediction model, the process of building a model considering empirical risk and structural risk, got a better objective function and improves the generalization ability of short-term wind speed forecasting model. 
